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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCHICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUIHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABIEHWU JIHYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapakTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTAapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEILHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0O0yueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTEIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYJaroIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T€OMETpPHUIO Oosee
r1y0OKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax aBisitoTcs:

e (opmupoBaHuEe mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalieHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEpPTEkKax, MOJICISIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHMs 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS IPOBOJIWUTH  HECJIOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJICHHS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OOy4JarommMxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEN B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  IPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
0o0Oy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenef€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIEHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasysi IpOYHbIe MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Henemo B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuyecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapaJUICIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTted. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; IoCTPOECHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIy NpPSMOH U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOTO  yIJa.
[lepneHauKyJIlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepreHINKYIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcrBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl Npu3Mbl U nupamuisl. [IpaBuibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs TNHpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus NpU3Mbl U TUPAMHUIBI.

CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTIOBEPXHOCTB, oOpazyrorue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE U BeplMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NpsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapajUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. ClIoKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JEUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekropamMu. CKalasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTUsX, chepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIUSHUS
COIMATbHO-DPKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAILHOM
Cpenbl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX  MpoOIieM;
OpHCHTAIlCl Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYIKAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIKOB W OICHKH HX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAIOILEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKW, [MOHAMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS IMBHIW3AIMH; OBJIAJICHHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIQJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcarvuvlie  nosnasamenvuvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0c8oeHUe
Memo008  NO3HAHUA ~ OKpYICaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHN, OTHONICHUN MEXAYy MOHATUAMH; (HOPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBbIC, CAWHWYHBIC, YACTHHIC W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBI;

e BBIOMpATH cHoco0 pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Haubonee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBHUS:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCHI, (UKCHUPYIOUIME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
O0OBEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYTUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHopmaruu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmu@Hwle  Oelicmeus, 00ecnevusarom

CcPOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OOwmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7jaui, KOMMEHTHUPOBATh IOIY4YEHHbBIN pe3ybTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIC Ha TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEelIeHHs  3aJayd,  OKCIIEpPUMEHTAa,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOW paOOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; IPUHUMATh 1EIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeaeaTh BUAbI paboT, 10roBapUBaThHCs, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» U WHBIC); BBINOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IE€SITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€IM U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CJEACTBHUS U3 HUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpunupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIila; JIMHEWHBIN Yrojl JABYTPAHHOTO YIJa; TpaaycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIBIA ¥ HEBBITYKJIIBIH
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIHBIN NapaJijIesIeuIe, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHHU3Y.

Permats 3a1aun Ha HaxXOXKACHHE TEOMETPUUESCKUX BEJIMYUH MO 00pas3iam min
aITOpUTMaM, TPUMEHSS M3BECTHBIE AaHAJIUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3aM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMyja) ¢ TNpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTs reomerpuueckue (HAKTbl IJI PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOUM (opMe.

[IppuMeHATP MpOCTEWININE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTHE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeEHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOpMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HAIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacnosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOUIAAM  TOBEPXHOCTEH  Ted  BpalleHHUs,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIlCHUS.

Bb4ucasTe COOTHOUICHHUS] MEXIY IJIOIIAASIMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath m3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpUYECKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WUJIu alrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTr mOpocTedIIne IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAUTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJTYyYEHHBIE 3HAHWUS HA MPAKTUKE: aHAIU3HPOBATH pEAbHBIE
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAaHUEM TEOMETPUUIECKUX TTOHITHI U TE€OpEM, anmapara aareOphl; pemaTth
IIPAKTUYECKUE 3a]1a4U, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bub OK
1 BBenenue B crepeoMeTpuro 10 nosmorexa [
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnenuKyISIpPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bub K
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1 noamorexa LHO
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1c209e37
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
p ' »P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
I Tena spaiieris 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
5 1
2 OOnEMEI Ten https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
10 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIHbI OTpE3Ka
[TonsTus: mepecekaronuecs
IJIOCKOCTH, TTEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [TOK
> 1EP P https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TIEPECEKAIOLINECS NTpsAMast 1 brbmmorexa [TOK
- 11ep p https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha | bubmmnoreka HOK

PUCYHKAX, Ha TPOCKIMOHHBIX
YCPTEIKaAX

https://m.edsoo.ru/a63959%d

HauanpHabie cBenenus o kyoe u
MUpaMUie, UX pa3BEPTKH U MOJIEITH.
CeueHusi MHOTOIPaHHUKOB

HauanpHabie cBenenus o kyoe u

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

bubnunorexa LIOK
https://m.edsoo.ru/3d8ffd32




nUpaMue, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

bubnunorexa LIOK
7 ITOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI
https://m.edsoo.ru/OccScafe
CTEPEOMETPHUH U CIEACTBUSA U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmorexa [IOK
' https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
bubnuoreka [{OK
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.ru/65¢c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
10 ocTpoe cTepeome aKCHO bubmmorexa LIOK
MMOCTPOEHUH CT METPHUU: aKCHOMBI
P PeOMETP https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHoe pacnionoxxeHue npsmbIx B
11 IIPOCTPAHCTBE: NEPECEKAOLINECS, bubmuoreka [IOK
napajjIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MIpSIMbIE
[TapannenbHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
bu6nmorexa LIOK
12 NapajuleJIbHbIC NPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NapAJIEIIBHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bu6muoreka [JOK
[TapaienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
but6mmorekxa [IOK
14 VYTIIIBI ¢ COHANPABIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
NapajiIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnuorexa [IOK
18 CBoiicTBa napajiebHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
bubnunoreka LIOK
19 (burypsl Ha MIOCKOCTHU: TETPAIP,
https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
b K
20 [Toctpoenue ceueHuit nommorexa [10
https://m.edsoo.ru/1d434d0f
bubnunoreka LIOK
21 I1 i
OCTPOCHHE Ceneti https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a%56
IPSIMBIX U IIJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HH(I:CKO(;Z”[[H'}I;C pneH WK IJ)'ISI HbIE brbmmorexa [TOK
- MEPTCHANKYTAP https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsiMble mapasenbHble U bubmuoreka [JOK
MEPUEHINKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIE U bubmuorexa [IOK
MEPIEHANKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISpHOCTH bubnmnorexa [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHauKyJIApHOCTH

https://m.edsoo.ru/f85bfc46
bubnunoreka LIOK

27
MPSAMON U TIIOCKOCTH https://m.edsoo0.ru/79165d15
73 Teopema o npsmoit bubnuoreka [JOK
MEPIEHANKYISIPHOMN NIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePIEHIUKYISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit Bbu6mmoteka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymnsip U HAKJIOHHBIE:
P y P bubnuoreka [{OK
31 paccTostHue OT TOYKH JI0 IIIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSMOM JI0 IIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
bubnuoreka [{OK
32 paccTostHue OT TOYKHU J0 IJIOCKOCTH,
g https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSMOM A0 MIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:
33 a(?CTOﬂHI/ICYOT l;quI/I JI0 TNIOCKOCTHU bubmmorexa [OK
P g ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
[TepnienuKymnsip U HaAKJIOHHBIE:
34 a(iJTOHHI/ICYOT IT)quI/I 0 IUIOCKOCTH brbmmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHue OT MPSAMOM JI0 MIIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YTOJ MEXKIY bubnnorexa [JOK
MIPSIMOM U TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEUHBIN yrom bubmuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroa bubmuoreka [IOK
JBYI'PaHHOI'O yTIJia https://m.edsoo.ru/c7c777ed
38 [lepneHUKYISIPHOCTD TIIIOCKOCTEH: bubnuoteka [JOK




MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX

https://m.edsoo.ru/ec3e2da3

IIOCKOCTEH
IlepieH MK YIAPHOCTD INIOCKOCTEH:
39 i} £3Ha1< neyneg UKYISIPHOCTH 1B bubmorexa LHOK
P up JHRYTAD ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
IlepnenanKyIIPHOCTD TNIOCKOCTEH:
40 i} ESHaK neyneg UKYISIPHOCTH B buGnuorexa LIOK
p up FHIKYID ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema 0 TpPEX EPHEHIUKYIISIPAX buGnuorexa [IOK
P P P AMIYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX MEPIEHAUKYIIIPAX bubmorexa HOK
p p p JHKYIAP https://m.edsoo.ru/52188a7d
N bubnuorexa [{OK
43 Teopema o TpEX nepHeHANKYIApax
https://m.edsoo.ru/9f246736
KontposbHas paboTa mo temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubmmnoreka HOK
mockocTeil" u "YTibel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
bu6mmoreka IIOK
45 BBIITYKJIBIE U HEBBIITYKIIbIE
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U
46 OCHOBAaHMS IIPU3MBI; IpsAMast U bubnuotexa [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, npAaMOyTroJIbHBIN bubnuorexa [JOK

nmapajijiCJICIrIiCa u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683




48

[Mupamuna: n-yroipHasi MUpamMuza,
rpadd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
nupaMuJbl, IIpaBUJIbHAaA 1 yceqéHHasl
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MIOHATHE MTPABUIIBHOIO
MHOIOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
U IIpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamuja u
MIPaBWJIbHBIN TeTpadip; KyO

bu6nmoreka [IOK
https://m.edso00.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOYKH,
MPSIMOH, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUPaAMUIAX,
napajuieJienumneax, npaBUiIbHbIX
MHOTOTPaHHUKAX

bubnuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

54

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, AMaroHasu,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAJb OCHOBAaHUM,
TeopeMa 0 OOKOBO MOBEPXHOCTU
MPSMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

bu6nunorexa LIOK
https://m.edsoo.ru/6¢cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

bubnunorexa LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUpaMHU/IbI, TEOpPEMa O IUIOIIAAN
OOKOBOI TTOBEPXHOCTH YCCUEHHOM

https://m.edsoo.ru/5603e30b

MU PAMH/TBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHororpasHuku" https://m.edsoo.ru/a95t5c04
b K
56 ITousitue 06 00BEME noamotexa O
https://m.edsoo.ru/7ad0020b
57 O0BEM TUPaMUIBI bubnnorexa [IOK
https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>3 OOLEM mpau b1 https://m.edsoo.ru/f47dfefd
59 OO0BEM TUPAMHUTBI Bubmiorexa OK
https://m.edsoo.ru/79¢10312
60 OO0BEM TUPAMHUTBI Bubmorexa HOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka IIOK
1 .
6 O0BEM mpu3MEL https://m.eds00.ru/79853608
bu6mmoreka IIOK
) .
6 ObbEM mpH3MEI https://m.edsoo.ru/1e053890
bu6mmoreka IIOK
63 OO0nBé
DM TTPHSMEL hitps://m.cdsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bubmmnoreka HOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpEeHME, 0000IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienne pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOUKHU 110 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMUCS MPSIMbIMU
bubnunoreka LIOK
67 HToroBast KOHTpOJIbHAs paboTa 1 hitps://m.edsoo.ru/b9 146bc)
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alHs 3HAHUH.
Beruucnenue yrioB: Mex 1
68 CerIHI/IBaI-OH_IZIrMI/IC}I HpﬂML};MI/I, 1 buGnuorexa [IOK
. https://m.edso00.ru/56765e¢8b
MEXy NMPSAMOU U MIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
bubnunoreka LIOK
1 JTUaMETp; TUIOIalb TOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepsl

3 N3o0paxkenue cdepsl, mapa Ha | bubnnorexa [JOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOI 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 oCb; 1 bubmmnoreka HOK
IUIOIAh OOKOBOU M MOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka mumHapa.

6 CeueHus muIMHIpa (MITOCKOCTHIO 1 bubmmorexa TIOK

N p ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEePIEeHIUKYISIPHON OCH LIUIUHAPA)
bubmuoreka [JOK
7 KoHnnyeckas noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh Y BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIINHA,

8 oOpasyromas 1 0Ch; TJIOMA b bubmorexa HOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOW M IMOJTHOU MOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u BuGmiorexa LIOK
9 BBICOTA; OCHOBAaHHUsI 1 OOKOBas
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubmmoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO0, TIPOXOJISIIICH Yepe3
BEPILKHY)

1 KomOunamms ten BparieHus u bubmuoreka [IOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10eS
MHoOrorpanHuK, OMCaHHBIN OKOJIO

12 cdepsr; cepa, BIUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHUK WJIN B TEJIO https://m.edsoo.ru/0b136158
BpaIICHUS

13 [TonsTre 06 06bEMe. OCHOBHBIC bubnuoreka [{OK
CBOMCTBa 00BEMOB T https://m.edso0.ru/26a03fb7

N bubmuoreka [{OK
14 OOLEM LiIHiLpa, KORyca https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OOBEM H1apa H ILIOMALD ChepEl https://m.edsoo.ru/d189bde2
16 [TogoOHEbIE TENa B MPOCTPAHCTBE. bubmmorexa [TOK

https://m.edsoo.ru/810cf1leb




CoOTHOIICHUST MEXKIY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMHU
MOT00HBIX TEJ

17 KonTponbHas pabora no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembl TEN" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha IJI0CKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
bubnunoreka LIOK
19 CrnosxeHue ¥ BBIYMTAHNUE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOXEHNE BEKTOpa Ha YHCIIO nomotexa LO
https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o TpéM
P P bubnunoreka LIOK
21 HEKOMILUIAHAPHBIM BEKTOpaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenune 3ama4, CBSI3aHHBIX C
. . bubnuoreka [{OK
22 IIPUMEHEHHUEM IIPAaBUII JEHCTBUN €
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METOJT
23 Il I/Ip CLICHUN FCOMe’ll:“) WYECKUX bubmmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4y
[IpsiMmoyronbHas cucteMa
24 KOOpJUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! BekTopa. IIpocreiimue https://m.edso0.ru/48db7058
3a/1a4yd B KOOpAMHATaX
75 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexmy bu6nunorexa LIOK

IMPSAMBIMHA U IINIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e




KouTponbhas pabota no teme

bu6nmoreka [IOK

27 "Bexcropsi 1 K?OpﬂHHaTH . ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE U

73 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUU
[ToBTOpEeHME, 0000IIEHNE 1

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0000IICHNE 1

30 CHCTeMaTH3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efeQ
penieHus
[ToBTOpenue, 06o0IIEHNE U

31 CUCTEMaTHU3aIlus 3HaHUH. 3a/1auun 1 bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U

1 cucreMmaru3anus 3HaHui. OCHOBHEIE | bu6mmoreka IIOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU

33 WtoroBas koHTpoJsibHas paboTa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600IEeHNE U 1 but6mmorekxa [IOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOYKA, NPsAMAas, INIOCKOCTb
75 IIpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATHSAMH: HapalIeIbHOCTh M MEPHEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
4 KnaccuduuupoBaTh B3auMHOE pacloioXEHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUAMU: ABYIPAHHBIN Yrojl, TPaHH JABYI'PAHHOIO YIJIa,
7.5 pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yol IBYTPaHHOIO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIA M HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TPAaBUIIbHBI MHOTOTPAHHUK
~7 Pacnio3HaBaTh OCHOBHBIE BHBl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUis
- KJaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' [IPaBWIBHBIE MHOTOTPAHHHUKH, TIPSAMBIE M  HAKJIOHHBIE IIPU3MBIL,
MapaJyIeIenuIe/Ibl)
- OnepupoBatb MOHSATUSAMU: ceKymas IIJIOCKOCT, ceueHue
' MHOTOT'PaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,

7.11

HCIIOJIB3YA MCTOH CJICIOB

CTpOI/ITL CCUCHUA MHOTOT'PpaAHHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:



BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAaXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIPpH
pelICHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH 10 HpHMOﬁ, OT TOYKH JO

IINIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA IMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MMOBEPXHOCTEM, o0BEMaMu MOA00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMECTPHHU, ICHTP, OCbhb U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MpPEICTaBICHHYIO Ha
4yepTexax U pUCyHKax

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, MpeIoJiaraloliuX HECKOJbKO IIIaroB pEIIEHUsl, €CIU YCIOBUSA
IIPUMEHEHMS 3aJJaHbl B ABHOH popme

HpI/IMeHHTB HpOCTGfIH.IHG IIporpaMMHBIC CpEACTBA H  3JICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUNU CTCPECOMCTPUICCKUX 3a1a4

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3aKOHOB T'COMETPHUHN B UCKYCCTBEC

[IpuMeHsTh NOTy4YeHHbIE 3HaHUS Ha MIPaKTUKE: aHAIU3UPOBATh PEAIbHbIC
CUTyallud M MPUMEHATh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTe€MaTHYECKH chopMyITUPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh pEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATh
MIOCTPOCHHBIE MOJIEJN C UCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHATHH U
TEopeM, armapara airedpsl, pelmaTh MpaKTUYECKUe 3a7auu, CBI3aHHBIE C

HaXOXIACHUEM I'€COMETPHUICCKUX BEJININH



11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
61 HWIMHIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb,
' oOpasyione  KOHHUYECKOM  TOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacriojiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MNOHSATHSIMH: INAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, APOBOW CEKTOP
6.6 Bbruucnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TENM BpallCHHS,
' reOMETPUUYECKUX TEJl C MPUMEHEHHEM (HOopMyIT
OnepupoBaTh TOHATHSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OTNHCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WJTH TEJIO
BpaIICHUS
63 BBIUUCIIATE COOTHOIICHWST MEXAY IUIOMAASMHA TIOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble (UTYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATH HHMOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTrypax, NpeacTaBIEHHYIO Ha
YepTeKax U pUCyHKAx
[TpumensTh TeoMeTpuueckue (akThl sl PELICHHUS CTEPEOMETPHUECKUX
6.12 3ajiay, MPEANONaraloluX HECKOJbKO IIaroB peIHIeHUs, €CIU YCIOBHUS
NIPUMEHEHHS 33aJ]aHbl B SBHOH Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKMMH CBOMCTBaMH OHH

o0J1aaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  NPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENEHUE BEKTOpa Ha YUCIO, Yroil
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIaIbIBaTh BEKTOP IO

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJa4d Ha [A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IIPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEeHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PECHICHUN CTCPECOMECTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIE 3HAaHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpoOLiECCEe
MOMCKA pELIEeHUS MaTeMaTHYecKd COpPMYIUPOBAHHON MPOOJIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallMU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars NpakTUYeCKUe 3a1a4H, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCINYINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

B3zanmHoe pacmonoxeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napaJuleJbHble M CKpemuBamomuecs npsmele. llapamnensHoCTs NOpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljiesibHble TMpsIMblE B MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMONM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh NMIIOCKOCTEN: MapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocTeil. [Ipocteiiimue mpocTpaHcTBeHHBIE (UTYPBI HAa IIOCKOCTH: TETPadp,

KyO, mapajuienenuies], HIOCTPOSHHE CeUeHHM

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IIOCKOCTH: NEPHEHAMKYJSPHBIE MPSIMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM M TUNIOCKOCTH, TEOPEMA O MPSIMON MEPIIEHANKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOld MEXAYy IpsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMsT UIypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx

NEePNEHANKYIIAPAX

7.4

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, MpsiMas U HAKJIOHHAas MPHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYToJIbHBIN MTapauIeIICITNAIIE T
u ero csorcraa. [Iupamuna: n-yrojipHas nupamuia, TpaHd U OCHOBaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAs MOBEPXHOCTh MUPAMU/bI, TPaBUIbHAS U yCeUEHHAs] MUpaMH/a.

OJIEMEHTHI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'ILHBIC MHOT'OTpAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U TpaBWIbHAS TMHUPaAMHJA,
IpaBUIbHAS TPEYrojibHas MUpaMUAA U IPAaBUIBHBIN TeTpasap, kKy0. [IpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapaljiCjaCuurcaax, nmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriabl. [linomans
OOKOBOM IIOBEPXHOCTH U TIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 0OKOBOW MOBEPXHOCTH MpsAMOH mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTU M IOBEPXHOCTH NPABWIBHOM MNMUpaMHJbl, TeOpeMa O IUIOLIaau

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOMIaAsIMU HOBCpXHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTD,

oOpa3ytomias u oCh, TUIOIIaAh OOKOBOW 1 TTOJIHOW TOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3ylole KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoil moBepxHOcTH. KoHyc: OocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NOBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUomaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHnyca. O0bEM 1mapa u rionaab chepsl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONIICHUS  MEXKIY — IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00hEMAMHK MOAO0HBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
. (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILIMHY), CEUECHUS L1apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pas3noxeHue BeKkTopa Mo TpEM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHYCCKUX 3a1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

BnageHne meromamMM JI0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATD
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKIECHHA IpPU PEIICHUM 3aj1ad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, OIEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHBIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBbIX MpPEIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIb30BATh rpa(bLI IIpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C IIEJIBIM N0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C panuOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM UYHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOTO YHUCJA, OCTATOK IO MOAYNI0, PAalUOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
2 paloOHaIbHBIX, JIEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenh U HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENeHsMU M Jorapupmamu, Mmpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIPDAKECHMI; YMEHHE ONEPHUpPOBATh MHOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpuuecKas nporpeccus,
OCCKOHEYHO yOBbIBalOIas TI'eOMETpUYECKas MPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMysa; yMEHHE ONEPHPOBATh MOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIHUTH
apupMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUICKCHBIX  YHCEN;  ONEpUpOBAThH
MOHATUSIMU: MaTpumia 2x2 u  3X3, omnpeneaureslb  MaTpHIbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICpHUPOBATH
NOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIbLHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC PCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTEMbI C IIApaMCTPOM; HPHUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (QYHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTb
GbyHKLIMY, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbILIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIIHS, ACUMIITOTHI rpaduka
¢byHKLUY, IepBast U BTOpasi NPOU3BOJIHAS (YHKIUHU, TE€OMETPUUECKUN U
¢bu3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Ipaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
GyHKIIMY; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsI HCCIENOBaHHUS (YHKUUH,
HaXOJUTh HauOOJIbIIME M HAaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOUWIEHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUYeCKOro
aHalM3a; MPUMEHSATh MPOU3BOAHYIO JI HAXOXKACHUS HAWIYy4dIIero

pelmieHus B HNPUKIIAJAHBIX, B TOM YHCJIIC COIHUAIIbHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a4axX; HAXOIUTH TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbI0 T PepeHIInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, oOOpaTHAs
GyHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKIus, KBaapaTHYHAS
byHKIu, paroHaibHast byHKuu, CTENIeHHast byHKIMA,
TpUTOHOMETpHUYecKkne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKuMu, TOKa3aTredbHas W Jorapudmudeckas QYHKIUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUIUH, BBITOIHATH MPeoOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJIsl U3yUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB M
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIMU U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAaJIOTH, 33/1a4¥ U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBlE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpeAHEe apupMETHIECKOe, MEeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIEHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA PeaIbHBIX IPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM YHCIIE C IPUMEHEHUEM
rpadpu4Yeckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAUarpaMm

pacccuBanus U JIMHEMHOM perpeccuun




YMeHue OnepupoBaTh IOHATUSAMHU: CIy4alHBIM OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHSI M YMHOXEHHUS BEpOSTHOCTEH, (OopMyily IOJIHOH
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepPHpPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyuallHOW BEJIMYMHBI, (YHKIMM paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOIO, IOKAa3aTEeJIbHOIO U HOPMAJIBHOIO PACHpEesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAaHUHN; YMEHHE MPHBOIUTH IPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peabHbIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIBTAT

YMeHue onepupoBarh IOHATHUAMM: TO4YKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIM YroJ, CKPEIIMBAKOUIUECS MpPSIMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIIOIb30BATh IIPH
pelIeHNH 3aJad U3y4eHHbIE (DAKTBI M TEOpeMbl IJIAaHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3a1a4U
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YMeHue onepupoBaTh MOHATUSIMM: IUIOWAAbL (UTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOI'DAaHHUKA,
KyO, mapauienenunen, npusMa, OUpaMuaa, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MmIomanb
MOBEPXHOCTU MUPAMUJBI, MPU3MBI, KOHYyca, IWIMHApA, 00BEM KyOa,

nNpAMOYTOJIbHOTO TITapaJuICCuieaa, nupaMuabl, NpPU3MbI, LHUIAHIApPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUECHHUS KOHYCa W IMIUHIPA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTb CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BPAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JE€KTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(dbopMyIHpOBaTH ONpPEEIICHUS] U3Yy9aeMbIX (PUTYp, BBIABHTATh THIIOTE3bI
0 CBOICTBaxX W MpU3HAKaX IeOMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE TOMOJHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBarh MOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajuleIbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TOM00Ms, TOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpBI, B TOM YHWCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOILICHUS
IpU pElIeHWH 3a]a4; HAXOJUTh T€OMETPHUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0BEM) TpH pEHICHWH 3a7a4 W3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAbHON JKU3HHU; YMEHHUE BBIYUCIATH T€OMETPUUYECKUE
BEIIMYUHBI (JUIMHA, YTOJ, IUIONIAa/lb, OOBEM, ILIONMIAAh MOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenurea, MUPaMUIbl, TPU3MBI,
HWINHIpPA, KOHyca, Iapa; YMEHHE HaXOJWTh OTHOIIEHHE O0BEMOB

NoJ00HBIX uryp

YMeHue onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha YHCIIO, PA3lOXKEeHHEe BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEICHHUE, BEKTOPHOE IPOU3BEAECHUE, YrOJ MEXKIY
BEKTOpPaMHU; YMEHUE UCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIST pEHICHUs] TEeOMETPHYECKHX 3aJad M 3a]ad  JAPYruX yueOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOMANIMN METOA JUIsl pEIIeHHs 3a7adu,
IIOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B H3YYEHUM [PUPOAHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1o Panmonaneubie  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOW cTemneHu. JlelicTBus ¢ apudMeTnyecKuMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MToKa3arenaeM. CBoMCTBa
' CTETeHH
15 CuHyCc, KOCMHYC W TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' ApPKTaHIE€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU()MBI
HevictButenbHble  yucia. ApupMETHYECKUE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUI
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Lenbie u IpOOHO-paIOHATBHBIE YPABHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHs
24 [TokazarenbHble U IorapupMUUIECcKUe YpaBHEHUS
2.5 [lenwie 1 1poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHIIbl




3 OyHKIUHU U TpapUKU
31 Oynkuus, cnocoObl 3amanus ¢ynkuuu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' byakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
OOnacte ompesneraeHUs W MHOXKECTBO 3HaueHuH ¢yHkuumu. Hymn ¢yHkuuu.
39 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HA4YE€HUE
(GYHKINMU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3zateneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMmnTorel TpadukoB ¢GyHKuuid. CBoHcTBa  (yHKIHIA,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XXKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne NPOU3BOJHON K HCCICNOBAHMI0 (YHKIMH HA MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxokeHne HanOosbIIero 1 HaMMEHbIIEro 3Ha4eHUs (YHKIHUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS



7.5

KOOp[[I/IHaTBI H BCKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA
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